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(57) Abstract: 



PURPOSE: To stably obtain a high-output wavelength 
converted laser beam with efficiency for a long period 
and also obtain a wave length -con verted laser beam in an 
optional shape without time variation even in a 
high-output range. 

CONSTITUTION: Those devices are equipped with a 
wavelength selective reflecting means 4 which transmits 
all of a laser beam whose wavelength is converted by the 
total reflection of incident light and a total 
reflecting means 5 which totally reflects the laser beam 
totally reflected by the wavelength selective reflecting 
means 4 toward the wavelength converting element 3 
again nearby the wavelength converting element 3 or on 
its flank, and the laser beam 2 which is entered into 
the wavelength converting element 3 is made to go and 
return in the wavelength converting element 3 plural 
times and wavelength- converted laser beams 7 are 
selectively guided out from plural positions of the 
reciprocation path by the combination of the means 4 and 
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c (D)&^mv^^m^mz ^ y ^jsi^r ^titz u—tf e- a 

yc(iflJ®(C. AS*7t{C«LT^J5tt-C?:K:g^SI$ttycU 
ic^ALfcLx-Hf e-A^. ^:^^^m^l^*1giSIaia 

u— »f e~A^a«^fi<)icna5(c^y£jj-r<i:^(c. ±tm 
— Aic^Lr±jstj-cfc^a:^a«si^#^$<ix.. ± 

[i»*Ji4] ±tB»*ai <fUNL3(Of5ItL3&MC8BK* 

ytfciS?*t/cu-+fe-A^. ^ti'etimzmmLfzmm. 
a>ifty7^/<—^tz\t—^0iftyT^y<—{zxm^it 

X. KlMZo&mLfz^fzit^fAtSiXfz-'ZXDly—^e- 
5 c <t ^ -r ^ U -^f ^ a -tr V > 

So 



^K:^Sl»U-^f e-A^Sl^(rifi^g^/■c^i#fi£"r^<!:^ 
tic. ±fBu— If e— A<7>y^;uxaS}^. /N';uxja&». 
^fzf*±5B/^;uxu— tf e-A;!)<±tB>'K:^g!i^m-Tcti* 

1fb:--A>«}^;!)Wp1Mlcfi/d:^SP^^j#Oc^5(ciHSr 

^c.t ^^mtr^myftm usl^ 1 4 cDfPitLA^jctBKo 

[000 1 ] 

-fftf-A^. ^tht\mzni^x^^mBi< . 

:^EISU-1fSS. Uibmz. >is«^^^ti.tru—tfe 

- A ^ ^ I ^ T U — »f 3f P -b V > y ^ tr 5 ^ :^ ^ ^ U — 

3f □ -tr i» ^ g S I c M -r ^ t (7> r fe ^ o 

[O O O 2] 

Lvt^omm^ 1112 01*. m^it. ^ea^ 3-2 521 

1112 oic^BLNT. 1 fiS:$:j|^u— tf e--A^^^-r 
^ U-if ^liST?. yci:^l*Nd: YAG U-if (DM 2 SIH 

if««Si;&>t>S6±*tttcS*«U-+Fe-A. 3ria 

^yyOM:^ y ^AKTP(KTiOP4)^. U 't'ABBOCb 

-BaB204)<#:^a>3t^3iaa. 7 fiafis«*tifc tf e 
-A. 1 2(ia£sa»*^3a>aaiHfiy». looii* 

[GOG 3] tt*<DU-tPe-AStfiS«SS(i. ±fB 

a><i:5{zmf&^^. Ai^^*;lSU— tf e-A2(i. 

^«i^^3(cfe^ftS-eASt^^<b. >:^:^si$mT<Di^ 

if e— A7 it Lmsp(rai:^**i^o •^<7>3ftfis«i«!i* 
liAS* Lx— if e-A 2 a>/^r?—^mizti:m Lxm:^'r 

ho 

[GG0 4] «ESS«mT3P^a)M^T*rpI(C>^Jo 
yr#iSr*^^Lt->1Sfi^SiU-+fe-A;b^ SL>(c*T*> 

sstc-rccci. a^fiallft^g^3lrfe^i^s<z)*ft*^^>u— 

Hf e~A2^Ai^^1^'?)i^5^^*<fc^o C(7>AI*ftJtli»t 
:^^mm^3(7>;SJt^ifiirt^toT^1b-r^/c(ft. ^^^-^ 
^Xl0^^&<^^m.^^m^'th{Z[t. 5fe^m^(7>S^ 
^affiHfiPSl 2(c,t:y$ffi3!)x<SgS-r^ie5^^)b<fc-5o 
[0 0 0 5] 

U— If I* . ;ftSS!»«^F 3 (DiKte^li AirT 

s**;^ e- A 2 (cj^ L T (i/j^ ^ < ^ta-r 

if A7lcotNr(±:^#L^o 
[00061 ca>Ci:A^i^. S*^ U— if fcf— A 2 
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-A 2 (D^tii:±ii^ :itiz^i) i&A^^m^ 3P^v<r> 

A<jK:^S!^^T3(CllRljX^ti. ^S^lS^^^a^U— tF 

[0 0 0 7] -^tz. :z<D'^&±m^}^&mwm^ 2iz^ 
(7)tci6lc?1^:g^jftm^3;{)<^H^rW(ri|ft^}f^t. c;K;!)<il 

i><m<^L. sjssiajsi 2*fflixTassa!»*T3±<* 
(c.fc'S. ^u— if e— A<osinu— if e— A^(D 

[0 0 0 8] ^fc. aftfi«»m^3a>S]SJi^rcci:-sa 

^^^^ 3 (Ol^fkTmz^^^^^:^^ U~if e-A 7 Odi 

filE^ U-lf t'-A 7 (Dtti:ti A<SftraP*3i::::*c^ < ^t!l L 
=l^SS(c jS: ^ t IX ^ Bfl® t fc o fco 

[0 0 0 9] *C>(C. HKPBlSje<Z)fi»PBl(7>Se*fT^ 
f e-A7(;)»:g^»mi^3-v(7)^HR 

ctystfi««m^3a>?R4x**<it:^L. 

e-A7(Dti5:ti;{)<M'>-r^l^;bvtJ-e7:f<. ISJgJ^fii^lz 

[00 10] ^^(C. AI^Lx— »f A2<i:^:g^^U 
— +f A 7 <0>K:g:a!»m^ 3 l?qT?(7)iifr:^fSl7b<M?^i: 
l^t>^^'^:i'—<7^yiz^i)^ tiil^e-A;!)<I2l2 1 

[0 0 1 1] z(D%B^\t. t^t^^mmf^^my^^^tzib 
izutstifztov^^)^ nthtimiz^si^xt. asft^ei 



^«u-ife-~ASsaBrct)f=yf#'&^i:ti::. -^coaae 

[0 0 12] *^,(cc(D«B^I*. *SH*B3tSa<»:i:a> 

[0 0 13] *^>(CC(D*BJ(*. /^VUXttOS^jKU— 
if f- A ^ ffl l^T«»(Z)/ U— tF e- A 

^i#^<t^(c. ^^i^^^mLx ly—^ya-^zyiycriz 

[O O 1 4] 

[^s^«3t-r-5/=Aa>^K] ^zo^momntiMMzm 

mmiz. xmmzMLx±5,mx)6.^^^ts*ifzi^-'^ 
t:—A{zj^Lx±mmx^^^^^mviRm^SLt. :iay 
^■BimviKm^^iz cfc y ^^tz u— e- a 
if±tm3:^^m^iz{^\'fx±^miit^±&m^f&t 
^m^. ^om^^t^itiz^i). ±iH«siS!«m^(c» 
AL/--u-+pe-A^. )^A^t^m^m^m^^^^ts 

[oo 1 5] tt««2rc«*?^aftsxau— trissfi. 
mx-:^^^i&t^*ifz [y-^^-MztiLx±mmx&^ 
^ titz u—tf e- A IS] It r 

jitB«siEiftfgT(c3ALfru— tre-A*. as 

^j^^tmz. ±t^m^mmt^^nmzffsL^)th^ti^[y 

e~ A^j PS ^ H X. CO -c? fc ^ o 
[0 0 16] ffi*ii3(cS:b^3SS^SiU— tfgSf*. 
L/— tFe-A<7>3ti»±(c«»®cpSESS»^T*SEB 
L. c;K^^j^S^lft^^ra(cA^5t(c^Lr±iSiaT? 

[0 0 17] IB*«4(c^t^^>iSfiai«u-+F3fp-bv 

>:/3$afi. ±mmm^Ul'^L3(Dis^MMz^^m.t^tl 
* r / <- ^fc li- ocD* T / <— AS* * -d-r . 
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[0 0 1 81 tmiMSizmt>^}^^^t^ly-'^^^mi^^ 

&m^fz\t^mr^ttt,iz. jitE«a(7>L/-tFf-A 
cfc 5 icsas-r -5 1 t? & ^ p 

[0 0 19] 

Ai^3tic« L x±^mx-;&A^i^^^fz u— tr aic 
A*ru-tPe-A^?^fi^iftm^^r*ita[Hiti^ 

^fe-A;!»<:^^<^j:^f^lc. St«S«mT(OnSPIcgstj 

.fc ^;'S:^a}SmT(7>^f^^^(a^(c» ^ ^ t /)<T*# 

z^iz^i-j. '^^J2mz^i\xt)&m^^iy—^ih 

Mm^-t^:ztU<. Sai:ti(D;ftSS«u-ife-A 

mmi^\z^t<'o< ztu<^mizt>fz^)^^tsimm<^ 
-r^^c*!)(c. )&^^i^<ommit&^msL<om:^iz^i)m 

S ffl fciiB- <t |5] i: u— til :ti ^ i# -g) 

^±[i'^:ztt<X^^o ^trAS*/^7-SJt^Tlf^c 

[0 0 2 01 -^fz. iS*xi2(c^baNT(i. u— nfe— A 

-0<7>U— tff— A<t Lr^+fiPlCTffiU^^«i:5lC 

-f -fflic*§}^tt(7>asfc:^s« L^-- ff f— A* y tii-r c ^ 

[002 1] ^tz. fiS3JcJl3(C^5U^TI*. a»a>iK:^SE 



A(c»Lr:^js*t-cife^jiKsa«s*t#pfi:iCcfcy. s» 

U-tf e~A;()<:^^< ^^f^BfriC. S 
*»(::«:g^«^^(7)Ha5l::|XytiJ**t. 36^^^^^-- 
<Z>«Saa U— t: - A5ftHXIc J: h ^««««^(DSBf» 

i^lC^JUN-C tiSt:^^^ U-+Ftil;^(itafO'r - <b <f < . 
B5til:^a)»SX«U— »ftf-A;!)<^i^>*LSo ^t-. S«S 
r^lOUi^lc^ INT ^ :b >^ -^'cC ^cDjlSft^mm^ 

<SSBlc*5fcyS^3&:af^*<«fiE^=*i^o ASt 
^:Ltt^x^^. ^(Dfzisbiz. ^ m<D^:^3i^t^m^(Dm 

X^^o ^fzXmy^'y-^^^Tif^Zt^X^. 
[0 0 2 2] ^fz. IS5j^ll4lCfcaNT(i. 

c7>S!asR^;t)^^nspicgxytii^H/ru--if e— A*. ^ 

3t:7r^/<-(cAS**-l±r. Sl^(rig^gLfc. =fe L < (i 

[0 0 2 3] K5RIi5lC^t^T^i. /N^^UXf^ffit* 

t:-A*WBlfi*llcS3^f^$C5^^*l#oj:5(ciiSt'^cfc5 

icLfc<7>-e. u-if:fp-iz">>^(cs®3S:afifia:»u- 

[0 0 2 4] 

immmi 

mmm i . m liis^^s i (D%BM(D-mmm(omj&^7rs 
Tmmmx&^j. miz^i^x. i. 2. 3. ioo(i± 
tm^&mt±<^-(Dtj(Dx^^o 4. 5(ijsi^55 

— T?. S5-4l*AStS*;:fi^U— »f A2*JKa^^ 
■ti". ^S^!^;^;K/cU-1f e-A7 ^^SiS^i+^SJfi 
S«^3t^'3l^ 6 o ^ u-tf e- A 7 ic^t- -2) » 

J5lt3te^SIE4 0i:^«xrl^'So ^tz. 5^— 5fiA 
U— A 2 *^J5S^ ^ -l± ^3t^SI^ 5 0 A< 

^(5*^^rl^'5o 9oi±ss^5^— 4. s-v^j^fi^^m^ 
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[0 0 2 5] ±mcr)^5izmm^titz^:&^^iS:iy—^^ 
f-A2(±. jKsa«m^3icj:yass^«*+i. ass 

[0 0 2 6] Ai^U-tFf— A2(7>5*»»SIE»*tt* 

ho 

[0 0 2 8] ^fc. ?«fi:a!«m^3^(;>?«filE«L/— if 
e— A7(D-^!IRlte(Ccfc-&;S^±#(C#5miS^ftO 

4. 5^^cfcl/;lS:g^«mT3(D<t-*>f>*N-**Sag-r'g) 

[0 0 2 9] mmm2.. in^^za>mm-mM 
miz-oi^xmrn-t^bo ±t^mmm^x%ii:>i^ltzlSL3:^1^ 

[0 0 3 0] mmmz. ut^. ±t^^mm^xm\.^fzm. 

m^3(7>fflii®|c5fe^^^BIS]555Lr. <5iJ^liI2l3lc^-rcfc 

3l::««LrtcfcL^o c<7)Ei3-e(*, i&mmm^3o 
A»^u-+f e-A2ic^-r^±igia*^sfK4 1 ± 

[003 1] iisg^j4, ±.t^mmm3x{t. ^^^^m 

^ 3 (7) tt ;S t> e- A ^ Jli 1^ -r ^ if ^St L 
El4lr5F-r<i:5lc. ?ftfiS«J5^5ti¥:SHS6 0^)5fi-rS 

mift^mm^o^^mzm't^oizi.x. -^o^m^ 

[0 0 3 2] UStei^JS. ff»J^(*lil5(C^-rj:3 

\z^ ^s&^izmi^i^>X8tjit*a>mift^^^i:mm'th 



[0 0 3 3] llte(5i|6. ^y-c. Eieic^^cfc^ir. mt^ 

miz±^m^^mm so^mLtzyay<p9 ^ks l 
?ftsx»3ft^3P>^*s*;-fi^i^-ife-A2*<»«i5i 

tiS-r'&3feSS?!)<. 2JSlU±<t?ti:'i><fc5(cLT^<fc<. c 

[0 0 3 4] mmmy . -^tz. mi iztj^^^ 5 iz. zf^j 

BUT. »f e-A2A<atfia!aifeT3**« 

^m^mrh<^oizmf^Lxt^i^o ccDcfe^ic-rn 

[0 0 3 5] Hffi^JS. lasic^f cfc-5»r. Sftfi 

lE«m^3<;)§ll(^:gT*. u— tFe— A^JSS^^^— 5 
(c: cfc y J5S^ * 1+ r f^JiS Mzmh^oizLXi,<^ 

[0 0 3 61 si]560«]9. ^/c. laQic^-Tct^jc. as 
m^3i)<m^htzisbiz^ ^mizmf&x^ho 

[0 0 3 7] 3gS6<JiJio. IS5jtti3<D*^(coix 
j6S^«l^^3i&5fe^±UKS-r^i:^(c. 

Vi^^mme 1 . Ai4^*asu-if e— A±sia*-e-'g) 

3t^iSli4 1 *J6LfcjftSS«e-AX7fU*:;^-1 1 

isbiz. ^mizmmx^ho ^tz. )iS:^^^^ti/cu-^f 
m{zt>fz^)^'^tm^t^mSi'^i^ho xm%[t 

i:A<-C^^o :i(Dtzibiz. ^ ^(D^^^^mm^Oi&mz 

^.i: |H| u-if tli :t» ^ fcA^iCie^s^p Ai*/^ 

r?—i:iS,<v^. ^'DX%&a>^mt:±ifh:ztf)<x^ 
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[0 0 3 8] mmm^ i. ta^. ±tE^mmmv[ti^K 
^3(cj$MLriS{tf>tLf-aaiHa5si 2(c<*:yiaa5L 

[0 0 3 9] Sgffiffiji 2. ^{z±tEa>^5izLxmh>^ 
[0 0 4 01 ca>^j-e(i. u— tf :;:^p-bv>^x^— v 

[0 04 1] ag^ft^^U~+f e-A7(i. SttS^-1 
3!Zcfcy:*|fi]*^^»btL/c^. U— ^f:f□-lrv>^X5^ 
-v3>Jc»;5nH. «3feU>Xl 4(Ccfcym**tL. 

1^1 7a>u— tfijDx^^f 5o 

[0 0 4 2] iW^fS. tf e— A2<bffltt(DS 

XI 3(c<fcy cfcy/h*<*:**X7K-y hfr«i^)*i. Sl^^ 
^^&imx. a^a< U~-*fiJDX;!)<fT^^o 
[0 0 4 3] ^^(C. :®^COj^S^j^U— ife— A7 ^ 

[0044] ^j£<5i) 13. 013 iz^^^mmmvit. ^ 

[0 0 4 5] zcommmvit. u— +f:^nizv></x^ 
-i/3>(i. Ks^isu-+pe-A7*^^i/^r«3fr 

T-r U>Xnj:^;b^^?:t^3t^*T1 9. ^2<7>m3feU> 
^;U2 1 Jl(7)/^^— >^i*t^<*2 3 -tldE^-r-StciJ^tT) 
XT'— v2 4;C)^f)>J»:^o 



[0 0 4 6] ^:i:a!»U— -tf e— A7(i. SttS^— 1 

3(cj:»'J:^rS3^^^»btiyc^. i>— if::^a-tre^>^X7' 

— >3>(rS;b^tt. U5'^JU2 1 a>/^^ — >^#^i*2 

< ^i: cfc 5 ic ^± * 1± ttfc U-1f t*- A 7 
(i. Isl»Tai^/)</J^*<. cfcy*ffl)!)^l^U5'^;U2 1±(D/< 

^->*i|i»<*2 3±(c|£:i:-c?#^o c:(Df=A6. ffiStZ) 

[0 0 4 7] tsh>{z. «aa)a«a:«Lx— tfe-A*^ 

tt<X^. ±^tt*[fi]±*i±^o 

[0 0 4 8] n^fe^j 14. 014 izTT^irmt&mxit. m 
»<D?:^:^^^u-^f e-A7^. J^m^=p—^ 3x^t 

[0 0 4 9] COHJte^lJTM*. U—tf Z^P-trv^^X^ 
-i>3>Ii. '^fiS^U— »fe-A7^*<b:i6Tm3t-r 

^»3feu>xi4. c4i(Ccfcy«3t**if=u— tf e-A 
^-t;uA^t> if e— A^gjjy tii-r. ±sst 5^—27 

ffl55^ SS* 5 ^ - 2 6 ^ 3tf ^ U— »f ^ligTbN ^ * ^ o 
[0 0 5 0] Hf e— Afi. J5«5^— 13 

A<ISift>^*ifcfe3g-b;u2 5*-e«3t**t. C*L*U— tf 

[005 1] tfiijfi^*iycfem-tr;u2 5 3!)Nb«6^^ 
tlfcU— tF e— A2 8(*. :^J5St5^ — 2 7 irSP^SW 

^{zu^t. u— tFe— A2 9<t uTnffli(c5iyiis**t 

[0 0 5 2] u— +fi!ifi*^ifcfem-tr;u2 51*. 
«(7)U->Hf e-A^^±-r'S^:^;!)<fey. tttoT^liS 

it. :iilniz^i)mz.{t. L/-1flCcfc^^^>;Bti'EC<i:(7> 
[0 0 5 3] ^f>rc. tPtf-A*^ 

;5)c Lr^/dt^ nfc?«:ft^ift u— tf e-A 7 ii?ii^55<s 
— *f t'-A 2 9 t<f^mBi < m ^+1-5 o 

[0 0 5 4] mmm^ 5. IS3}tJl4(7>^B^(7)~|| 

mmizr:>i^xmm-r^o 01 5 (a) cb) izf^rmm 
mx\t. (a) (c^fcfcaic. is»(7>aftfi*«i>— tftf 

— A7 m^tUVXl 4T'pfe:7T-r/N*— 3 0(C^^. 
5fe^r-r/<— 3 0*-C:^^^)t■r^A^. (b) (c^-rj:5 
iZ. •^*l'?n<7>«fia:«U— <f tf-A7(Z«LrlS«E(D 
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[0 0 5 5] c3-rtiti. m^i^-u^fk'^^^^^'o. 

[0 0 5 6] ^h{Z. 7fe:7r>r/<— 3 0$:. mTLitmit 
^fi*±S7cm^ \^—Zf\^fziS3 7.t^^tii^T^yZ^::yly 

u — Hf e - ix 7 o ^ 15 tb -r c <t ^ T ^ ^ o 

[0 0 5 7] HJfe^l 6. mi 6(C:^-rilJfe0ljT:li. 31 

Sfeffili 5-c?^Lfc3SS(Ccfcy. 3t:7r>r/<— 3 o*-r?^ 

3 0;f»^i^»aiS^^tL^U— Hfe— A7 0f±. Hdi^-Ci^- 

[0 0 5 8] *^>(c. 01 6(c^-rciJt?fi. 3fe::?T>r/< 

— 3 OS®(De— 20<7>m?feU>Xl 4 

iCcfeU^iDXl^i 7±^z-^^:i:tTl^'&o c:5ftL(*. 5t 
>$*DX«3 1 7±iz:sSTf^. c:tL*fflL^Tj|ftl^»a>/^ 

^SC7>SlN^^7^^U—tFilDX;t)<||3^T?^€>o 
[0 0 5 9] USSiJlJI 7. 1 7lC^-rig«(S«>J-C?(±. 31 

S6<9Ji 4T:^LfcSaiCcfcy^ ?t:7T>r/<— 3 043-e^ 

/S^?tlfrB;tiS:tl;ft:^^»U~if e— A7 O^. U— 

r-r/<— 3 o^N^jdstt^^x-su—tfe— A 7 o(*aai:^3 

[0 0 6 0] SISfifiRIl 8. HI 8lc^-r3IJ6<5"J-c?li. 31 
fflg<5iji 5t?^L/r^g(cj:i-j. A:7T-r/\'— 3 043-e^ 

fi36*tLfcSttS;tl;«:i:^mu-Hf t'-A7 O^. U-lffe 
<7)ii^s 3fe^T-r/\'— 3 0?b^^tiit^^J|^^ U— +f e— A 
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